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(57)Abstract: 

PURPOSE: To provide a formed article produced by the deep draw forming of a polybutylene 
terephthalate sheet having excellent flame-retardancy and thermoformability. 
CONSTITUTION: The objective sheet is produced by compounding (A) 60-90 pts.wt. of 
polybutylene terephthalate with (B) 1-20 pts.wt. of a polyarylate and/or polyester elastomer, 
(C) 5-25 pts.wt. of a flame-retardant consisting of a bromine compound, (D) 0-15 pts.wt. of a 
flame-retarding assistant consisting of an antimony compound and (E) <2wt.% (based on the 
sum of A to D) of fine powder of polytetrafluoroethylene. A thermoformed article is produced 
by forming the sheet under heating. 
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1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] (A) The fire-resistant sheet which consists of a constituent which blended 0 - 2 % of 
the weight of (E) fines-like polytetrafluoroethylenes to the total quantity of polyethylene - ' 
terephthalate 60 - 90 weight sections, (B) polyarylate or/and the polyester elastomer 1 - 20 - 
weight sections, the flame retarder 5 which consists of a (C) bromine compound - 25 weight 
sections, the fire-resistant assistant 0 which consists of a (D) antimony compound - 15 
weight sections and said component (A) thru/or (D). 

[Claim 2] The thermoforming article which comes to fabricate the fire-resistant sheet of claim 
1 under heating. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It is related with the mold goods which use this sheet for the sheet list 
which was excellent in the fire retardancy which made polybutylene terephthalate the subject, 
and was excellent in thermoforming nature, and come to carry out thermoforming. 
[0002] ' 
[Problem(s) to be Solved by the Invention] Generally the sheet which consists of 
polybutylene terephthalate is difficult thermofomning. Moreover, polybutylene terephthalate 
tends to burn, especially when it is made into a thin sheet. 

[0003] This invention means also endovying fire retardancy with coincidence while endowing 
thermoforming nature with such polybutylene terephthalate. 

[0004] Therefore, this invention relates to development of the new material which carries out 

deep drawing of the sheet of polybutylene terephthalate. 

[0005] 

[Elements of the Invention] This invention sheet-izes the resin constituent which kneaded 0 - 
1 % of the weight (PHR) of (E) fines-like fluororesin to the total quantity of (A) polyethylene 
terephthalate 60 - 90 weight sections, (B) polyarylate or/and the polyester elastomer 1-20 
weight sections, (C) bromination polystyrene 5 - 25 weight sections, the (D) antimony 
compound 0-15 weight sections and (A), (B), (C). and (D). Moreover, the thermoforming 
article excellent in fire retardancy is obtained by carrying out thermoforming of such a sheet. 
[0006] Hereafter, this invention is explained in full detail. 

[0007] although it is polyester which (A) polybutylene terephthalate used for this invention 
uses a terephthalic acid as an acid component, and uses a butylene glycol as a glycol 
component - glycol components other than dicarboxylic acid other than a terephthalic acid 
and/or hydroxy acid, or a butylene glycol - small quantity, for example, less than [ 10 mol % ]. 
- desirable - about [ 5 mol % less than ] - even if contained, it does not interfere. 
[0008] Aromatic series dicarboxylic acid other than a terephthalic acid, for example, a 
phthalic acid, isophthalic acid, naphthalene dicarboxylic acid, diphenyl dicarboxylic acid, 
diphenyl ether dicarboxylic acid, difenoxicarboxyiic acid, diphenylmethane dicarboxylic acid, 
diphenyl ketone dicarboxylic acid, diphenyl sulfide dicarboxylic acid, diphenyl sulfone 
dicarboxylic acid, aliphatic series dicarboxylic acid, for example, a succinic acid, an adipic 
acid, a sebacic acid, alicycle group dicarboxylic acid, for example, cyclohexane dicarboxylic 
acid, tetralin dicarboxylic acid, decalin dicarboxylic acid, etc. are illustrated. 
[0009] As a glycol component, they are ethylene glycol and propylene glycol, A trimethylene 
glycol, pentamethylene glycol, hexamethylene glycol, an octamethylene glycol, neopentyl 
glycol, cyclohexane dimethanol, a xylylene glycol, a diethylene glycol, a polyethylene glycol, 
bisphenol A, a catechol, resorcinol, hydroquinone, dihydroxydiphenyl, dihydroxy diphenyl 
ether, dihydroxy diphenylmethane. dihydroxy diphenyl ketone, a dihydroxydiphenyl sulfide, 
dihydroxydiphenyl sulfone. etc. are illustrated. 

[0010] As a hydroxy acid component, an oxy-benzoic acid, a hydroxy naphthoic acid, a 



hydroxy diphenyl carboxylic acid, an omega-hydroxy caproic acid, etc. are illustrated. 
[001 1] Moreover, polyester may copolymerize the compound of three or more organic 
functions, for example, a glycerol, a trimethyl propane, pentaerythritol, trimellitic acid, 
pyromellitic acid. etc. in the range which does not lose moldability ability substantially, 
[0012] This polyester carries out the polycondensation of a terephthalic acid and/or its 
functional derivative, a butylene glycol, and/or its functional derivative using a well-known 
. aromatic polyester manufacturing method conventionally, and is obtained. Moreover, little 
direction is desirable although there is especially no limit in the end carboxyl group 
concentration of PBT used in this invention. 

[001 3] The polyarylate resin of the (B) component used by this invention is the following 

general formula (** 1). 

[0014] 




[0015] It comes out, and is obtained from the bisphenol compound and aromatic series 
dicarboxylic acid which are expressed, -X- is either -0-. -S-, -S02-, -CO- and an alkylene 
group here, and it is R1 -R8. They are hydrogen, the alkyi group of carbon numbers 1-8, or a 

. halogen. 

[0016] As the bisphenol compound of the above-mentioned general formula (** 1). For 
example, 4 and 4'-dihydroxy-diphenyl ether, the screw (4-hydroxy-2-methylphenyl) ether. The 
screw (4-hydroxy-3-chlorophenyl) ether, screw (4-hydroxyphenyl) sulfide, A screw (4- 
hydfoxyphenyl) ketone, screw (4-hydroxyphenyl) methane, Screw (4-hydroxy-3- 
methylphenyl) methane, screw (4-hydroxy - 3. 5-dichlorophenyl) methane, Screw (4-hydroxy 
- 3, 5-dibromo phenyl) methane, 1, and 1 -screw (4-hydroxyphenyl) ethane, 2 and 2-screw (4- 
hydroxyphenyl) propane, 2, and 2-screw (4-hydroxy-3-methylphenyl) propane, 2 and 2-screw 
(4-hydroxy-3-chlorophenyl) propane, 2, and'2-screw (4-hydroxy - 3, 5-dichlorophenyl) 
propane. 2 and 2-screw (4-hydroxy - 3, 5-dibromo phenyl) propane, 1 and 1 -screw (4- 
hydroxyphenyl) butane, a screw (4-hydroxyphenyl) phenylmethane. Screw (4-hydroxyphenyl) 
diphenylmethane, screw (4-hydroxyphenyl)-4'-methylphenyl methane, 1 and 1 -screw (4- 
hydroxyphenyl) - 2, 2, and 2-trichloroethane, Screw (4-hydroxyphenyl)-(4-chlorophenyl) 
methane, 1 and 1 -screw (4-hydroxyphenyl) cyclohexane, 1, 4-screw (4-hydroxyphenyl) 
cyclohexane, 2, and 2-screw (4-hydroxy naphthyl) propane etc. is raised, and 2 and 2-screw 
(4-hydroxyphenyl) propane is especially desirable. Moreover, two. or more sorts of mixture is 
sufficient as these bisphenol compounds, and they may use mixture with other divalent 
compound, 2 [ for example, ], and 2 -dihydroxydiphenyl. dihydroxy naphthalene. 
. hydroquinone. resorcinol, 2, 6-dihydroxy chlorobenzene, 2, 6-dihydroxy toluene. 3. and 6- 
dihydroxy toluene etc. further. 

[0017] As aromatic series dicarboxylic acid, a terephthalic acid, isophthalic acid.- or such 
mixture are desirable. Moreover, these terephthalic acids and isophthalic acid may be 
permuted by the halogen or the alkyi group of carbon numbers 1-8. Furthermore, in addition 
to these, other little aromatic series or aliphatic series dicarboxylic acid, or its functional 

derivative may be copolymerized. 

[0018] Although the polyester elastomer used for this invention generally consists of an 
aromatic series dicarboxylic acid component (1), a with a carbon numbers of three or more 
low-molecular-weight glycol component (2), and a polyoxy-alkylene-glycol component (3). it 
is desirable that more than 70mol% consists of heat-resistant fields of one sort of 



dicarboxylic acid components. 

[0019] As the aforementioned (1) component, although terephthalic-acid, isophthalic acid, 2, 
6-naphthalene dicarboxylic acid, 2, 7-naphthalene dicarboxylic acid, 1, 5-naphthalene 
dicarboxylic acid, 4, and 4'-diphenyl ether dicarboxylic acid, 4, and 4'-diphenylsulfone 
dicarboxylic acid, 4, and 4'-difenoxicarboxylic acid etc. can be considered, terephthalic-acid 
and 2, and 6-naphthalene dicarboxylic acid is mentioned especially preferably. This 
dicarboxylic acid may use two or more sorts together, using only one sort, 
[0020] As the aforementioned (2) component, although a with a carbon numbers [. such as 
tetramethylene glycol and hexamethylene glycol. ] of three or more aliphatic series glycol is 
used preferably, the glycol which has alicycle group machines which have aromatic series 
radicals, such as bis-hydroxy ethoxy bisphenol A or 4, and 4'-bis-hydroxy ethoxy 
diphenylsulfone, such as a glycol and cyclohexane dimethanol, is also used. 
[0021] As the aforementioned (3) component, a polyoxypropylene glycol, Polly 1, 2-butylene 
ether glycol, polyoxy tetramethylene glycol, a polyoxypentamethylene glycol, polyoxy 
hexamethylene glycol, polyoxyheptamethylene glycol, a polyoxy octamethylene glycol, 
polyoxynonamethylene glycol, etc. can be considered. It is polyoxy tetramethylene glycol 
especially preferably in these. Of course, that to which copolymerization of these polyoxy 
alkylene glycol was carried out can also use random and the thing by which block 
copolymerization was carried out. 

[0022] The total quantity of the (B) polyarylate or the polyester elastomer used for this 
invention is 1 - 20 weight section, and is 5 - 15 weight section preferably. And this (B) 
component has effectiveness in endowing the outstanding thermoforming nature with a sheet. 
[0023] A bromination bisphenol A mold polycarbonate, bromination epoxy, bromination 
polystyrene, bromination imide, bromination diphenyl ether, etc. are mentioned to the flame 
retarder (C) which consists of a bromine compound used for this invention. 
[0024] The bromination epoxy flame retarder used for this invention is the-following staicture 
(II). 

[Formula 2] 
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[0025] The bromination polystyrene flame retarder used for this invention is the following 
structure (III). 
[Formula 3] 

■f OH. CH^„ 

(01-2 — 3) 
R ^n. (Mi ) 

[0026] The bromination imide flame retarder used for this invention is the following chemical 
formula (IV). 
[Formula 4] 
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[0027] The bromination diphenyl ether flame retarder used for this invention is the followina 
chemical formula (V). . . 

[Formula 5] 
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[0028] The addition of the flame retarder used by this invention is 5 - 25 weight section, so 
that there are many additions of the inorganic bulking agent in [ all ] a constituent - moreover, 
Sb 203 etc. - although the addition of a flame retarder can be lessened when a fire-resistant' 
assistant is used together, the at least 5 weight section is required, and, in the case of not 
more than it, the fire retardancy of the constituent obtained is still inadequate. Conversely 
since distribution of a flame retarder is bad when [ than 25 weight sections ] more, extrusion 
nature and a moldability fall, and the reinforcement of the mold goods obtained does not 
become low and have them, either. [ desirable ] 

[0029] In addition, although only one sort may be used, a flame retarder is not cared about 
even if two or more sorts are used together. However, the total quantity of the used flame 
retarder must be within the limits of 5 - 25 weight section. 

[0030] Next. Sb 203 used by this invention And/or. as for the fire-resistant assistant (D) 
shown by xNa2 0-Sb2 05 and yH2 O (x=0.1 , y=0-4). it is desirable to blend in order to raise 
fire-resistant effectiveness. Although particle size is not limited, 0.02-5 micrometers is 
desirable. . 

[0031] Moreover, surface treatment may be carried out if needed by an epoxy compound, the 
silane compound, the isocyanate compound, the silane compound, the titanate compound, 
etc. Although it is 0 - 15 weight section, since the addition of a fire-resistant assistant need's 
to add many flame retarders when not adding a fire-resistant assistant, it is good to add the 
fire-resistant assistant of 20 - 70 weight section to a flame retarder preferably. Moreover, it 
falls [ disassembly of resin or a compounding agent may be promoted and / the 
reinforcement of mold goods ] and is not desirable when there are more additions than 15 
weight sections. 

[0032] Next, the (E) fines-like polytetrafluoroethylene used for this invention was 
manufactured according to the emulsion polymerization, and the particle size has desirable 
0.05-0.5 micrometers at a primary particle. 

[0033] Unless fire-resistant effectiveness is spoiled to this (E), it is also possible to carry out 
little copolymerization of the monomers, such as peri^luoroalkyl vinyl ether. An addition is 0- 
2PHR. (E) It is hard coming to drop a melting polymer at the time of fire retardancy, it **** at 
It. and it is hard coming to generate the secondary combustion by dropping by adding a 
component. 

[0034] Since a desired property is further given to the polyester resin constituent of this 
invention according to the purpose, other additives, for example, an inorganic bulking agent, 
a colonng agent, an ultraviolet ray absorbent, a release agent, an antistatic agent, etc can ' 
be added in the range which does not spoil the physical properties remarkably. 
[0035] Next, how to sheet-ize the constituent which constitutes the sheet of this invention is 
descnbed. The sheet of this invention is obtained by supplying the constituent or/and 




component which constitute this invention, extruding through a slit-like di'ce, cooling, making 
the well-known facility generally usecl and an approach, i.e., an extruder,, solidify in casting 
drum lifting, and sheet-izing, 

[0036] As the approach of supplying the constituent and/or component of this invention to an 
extruder, for example, the approach of carrying out melting kneading extrusion with an 
extruder, adjusting a pellet, and creating a sheet using this pellet after an appropriate time, 
after mixing ** each component and ** - the pellet with which presentations once differ can 
adjust and any approaches, such. as the approach of carrying out specif ied-quantity mixing of 
the pellet, supplying the extruder of sheet creation, and obtaining a sheet, and the approach 
of teaching 1 of each component or 2 or more directly to the extruder of ** sheet creation, 
can use. Moreover, in addition to this, a creation sheet, a thermoforming article, and/or when 
thermoforming is carried out, it keeps generating and what ground and flake-jzed waste can 
also once be used as 1 of the ingredient in the case of sheet-izing of ** - **, or a component. 
Moreover, it is desirable to mix components other than this and to add a part of component 
as fine fine particles, when performing homogeneity combination of these components. In 
addition, it is desirable to precede to supply a pellet and a component to an extruder and to 
dry. 

[0037] As an approach of drying a pellet, the approach of dehumidifying air or nitrogen gas 
heated above 100 degrees C to the temperature the temperature of temperature lower 30 
degrees C than the melting point of polyester within the limits and within the limits of the 
temperature more desirable and lower 50 degrees C than the melting point of polyester 
above 120 degrees C if needed, using it, and drying, the approach of drying using an 
electromagnetic wave, etc. are applied, for example. 

[0038] Moreover, if the load of static electricity is carried out to a film or a sheet and it is 
made to make it stick to a cooling drum in the case of casting, the film or sheet which was 
excellent in smoothness can be obtained. 

[0039] Although thermoforming may not be given but decision etc. may use as it is by 
carrying out the sheet of this invention which were obtained by carrying out like it can 
use for still more various applications by carrying out thermoforming of this sheet. 
[0040] Thermoforming is presented with it after the preheating of the film or sheet which were 
obtained by carrying out like the above is carried but by an infrared heater, a hot-platen 
heater, or hot blast. 

[0041] A vacuum forming, pressure forming, or vaccum pressure sky shaping is adopted 
using a female or a female, a male, or a plug as the approach of thermoforming. A female, a 
male, and a plug can be heated on the occasion of shaping. 
[0042] 

[Application] Although the thermoforming article it is unrefined from the fire-resistant sheet 
obtained by this invention and this sheet is beneficially used for insulating materials, such as 
machine parts, such as components of the electrical and electric equipment and electronic 
equipment, components of OA equipment, and a power tool, or a motor, the base material of 
a card, a building material, etc., especially that application is not limited. 
[0043] 

[Working Example(s) and Comparative Example(s)] Hereafter, this invention is explained in 
full detail by the example and the example of a comparison. It evaluated by carrying out the 
fire retardancy of a **** sheet, and a moldability as following to this invention. 
[0044] Flammability: According to the approach of the subject 94 (UL-94) of UndenA^riters 
Laboratories, flammability was examined using five test pieces and the combustion grade 
was evaluated based on UL-94. 

[0045] Therhioforming nature: Tray-like metal mold was equipped with and fabricated to an 
Asano lab FC-1 APA-W mold vaccum pressure sky making machine, and it evaluated by 
observing a shaping condition. 

[0046] the resin which carried out melting kneading by the presentation indicated to Table 1 - 
- ******** - the pellet was created, further, after drying at 130 degrees C for 5 hours, melting 
extrusion of this pellet was carried out, and it was sheet-ized. Sheet thickness was 0.3mm. 
[0047] Subsequently, about this sheet, the flammability and thermofomning nature were 
evaluated and the result was summarized in Table 2. 




[0048] In addition, each component used for this example and the example of a comparison 
is as follows. 

(A) Polyethylene terephthalate (PET) 

(B) Polyarylate (PAr) 
Polyester elastomer (Ela) 

(C) Bromination polystyrene (Br-izing PSt) 
Bromination bisphenol A mold polycarbonate (Br-ized PC) 
Bromination epoxy (Br-izing Epx) 

(D) Antimony trioxide (Sb-O) 
Sodium antimonate (Sb-Na) 

(E) Fines-like polytetrafluoroethylene (PPTFE) 
[0049] 

[Table 1] [0028] The addition of the flame retarder used by this invention is 5 - 25 weight 
section, so that there are many additions of the inorganic bulking agent in [ all ] a constituent 
- moreover. Sb 203 etc. - although the addition of a flame retarder can be lessened when a 
fire-resistant assistant is used together, the at least 5 weight section is required, and. in the 
case of not more than it, the fire retardancy of the constituent obtained is still inadequate. 
Conversely, since distribution of a fiame retarder is bad when [ than 25 weight sections ] 
more, extrusion nature and a moldability fall, and the reinforcement of the mold goods 
obtained does not become low and have them, either, [ desirable ] 

[0029] In addition, although only one sort may be used, a flame retarder is not cared about 
even if two or more sorts are used together. However, the total quantity of the used flame 
retarder must be within the limits of 5 - 25 weight section. 

[0030] Next, Sb 203 used by this invention And/or, as for the fire-resistant assistant (D) 
shown by xNa2 0-Sb2 05 and yH2 O (x=0-1 , y=0-4), it is desirable to blend in order to raise 
fire-resistant effectiveness. Although particle size is not limited. 0,02-5 micrometers is 
desirable. 

[0031] Moreover, surface treatment may be carried out if needed by an epoxy compound, the 
silane compound, the isocyanate compound, the silane compound, the titanate compound, 
etc. Although it is 0 - 15,weight section, since the addition of a fire-resistant assistant needs 
to add many flame retarders when not adding a fire-resistant assistant, it is good to add the 
fire-resistant assistant of 20 - 70 weight section to a flame retarder preferably. Moreover, it 
falls [ disassembly of resin or a compounding agent may be promoted and / the 
reinforcement of mold goods ] and is not desirable when there are more additions than 15 
weight sections. 

[0032] Next, the (E) fines-like polytetrafluoroethylene used for this invention was 
manufactured according to the emulsion polymerization, and the particle size has desirable 
0.05-0.5 micrometers at a primary particle. 

[0033] Unless fire-resistant effectiveness is spoiled to this (E), it is also possible to carry out 
little copolymerization of the monomers, such as perfluoroalkyi vinyl ether. An addition is 0- 
2PHR. (E) It is hard coming to drop a melting polymer at the time of fire retardancy. it r*** at 
it, and it is hard coming to generate the secondary combustion by dropping by adding a 
component. 

[0034] Since a desired property is further given to the polyester resin constituent of this 
invention according to the purpose, other additives, for example, an inorganic bulking agent, 
a coloring agent, an ultraviolet ray absorbent, a release agent, an antistatic agent, etc. can 
be added in the range which does not spoil the physical properties remarkably. 
[0035] Next, how to sheet-ize the constituent which constitutes the sheet of this invention is 
described. The sheet of this invention is obtained by supplying the constituent or/and 
component which constitute this invention, extruding through a slit-like dice, cooling, making 
the well-known facility generally used and an approach, i.e.. an extruder, solidify in casting 
drum lifting, and sheet-izing. 

[0036] As the approach of supplying the constituent and/or component of this invention to an 
extruder, for example, the approach of carrying out melting kneading extrusion with an 
extruder, adjusting a pellet, and creating a sheet using this pellet after an appropriate time, 
.after mixing ** each component and ** ~ the pellet with which presentations once differ can 



adjust and any approaches, such'as the approach of carrying out specified-quantity mixing of 
the pellet, supplying the extruder of sheet creation, and obtaining a sheet, and the approach 
of teaching 1 of each component or 2 or more directly to the extruder of ** sheet creation, 
can use. Moreover, in addition to this, a creation sheet, a thermoforming article, and/or when 
thermoforming is carried out, it keeps generating and what ground and flake-ized waste can 
also once be used as 1 of the ingredient In the case of sheet-izing of ** - **, or a component. 
Moreover, it is desirable to mix components other than this and to add a part of component 
as fine fine particles, when performing homogeneity combination of these components. In 
addition, it is desirable to precede to supply a pellet and a component to an extruder and to 
dry. 

[0037] As an approach of drying a pellet, the approach of dehumidifying air or nitrogen gas 
heated above 100 degrees C to the temperature the temperature of temperature lower 30 
degrees C than the melting point of polyester within the limits and within the limits of the 
temperature more desirable and lower 50 degrees C than the melting point of polyester 
above 120 degrees C if needed, using it, and drying, the approach of drying using an 
electromagnetic wave, etc. are applied, for example. 

[0038] Moreover, if the load of static electricity is carried out to a film or a sheet and it is 
made to make it stick to a cooling drum in. the case of casting, the film or sheet which was 
excellent in smoothness can be obtained. 

[0039] Although thermoforming may not be given but decision etc. may use as it is by 
carrying out the sheet of this invention which were obtained by carrying out like ****, it can 
use for still more various applications by carrying out thermoforming of this sheet. 
[0040] Thermoforming is presented with it after the preheating of the film or sheet which were 
obtained by carrying out like the above is carried out by an infrared heater, a hot-platen 
heater, or hot blast. 

[0041] A vacuum forming, pressure forming, or vaccum pressure sky shaping is adopted 
using a female or a female, a male, or a plug as the approach of thermoforming. A female, a 
male, and a plug can be heated on the occasion of shaping. 
[0042] 

[Application] Although the thermoforming article it is unrefined from the fire-resistant sheet 
obtained by this invention and this sheet is beneficially used for insulating materials, such as 
machine parts, such as components of the electrical and electric equipment and electronic 
equipment, components of OA equipment, and a power tool, or a motor, the base material of 
a card, a building material, etc., especially that application is not limited. 
[0043] 

[Working Example(s) and Comparative Example(s)] Hereafter, this invention is explained in 
full detail by the example and the example of a comparison. It evaluated by carrying out the 
fire retardancy of a **** sheet, and a moldability as following to this invention. 
[0044] Flammability: According to the approach of the subject 94 (UL-94) of Underwriters 
Laboratories, flammability was examined using five test pieces and the combustion grade 
was evaluated based on UL-94. 

[0045] Thermoforming nature: Tray-like metal mold was equipped with and fabricated to an 
Asano lab FC-1 APA-W mold vaccum pressure sky making machine, and it evaluated by 
observing a shaping condition. 

[0046] the resin which carried out melting kneading by the presentation indicated to Table 1 - 
- ******** - the pellet was created, further, after drying at 130 degrees C for 5 hours, melting 
extrusion of this pellet was carried out, and it was sheet-ized. Sheet thickness was 0.3mm. 
[0047] Subsequently, about this sheet, the flammability and thermoforming nature were 
evaluated and the result was summarized in Table 2. 

[0048] In addition, each component used for this example and the example of a comparison 
is as follows. 

(A) Polyethylene terephthalate (PET) 

(B) Polyarylate (PAr) 
Polyester elastomer (Ela) 

(C) Bromination polystyrene (Br-izing PSt) 
Bromination bisphenol A mold polycarbonate (Br-ized PC) 



Bromination epoxy (Br-izing Epx) 

(D) Antimony trioxide (Sb-0) 
Sodium antimonate (Sb-Na) 

(E) Fines-like polytetrafluoroethylene (PPTFE) 
[0049] 

[Table 1] 
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